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Introduction
Mohawk Industries, Inc. is one of the world’s foremost leaders in 
flooring manufacturing. One aspect of the products that Mohawk 
Industries provides that causes their products to be sought after is 
their quality packaging. Recently however, the integrity of their 
vinyl flooring packaging has been experiencing damages while 
being transported to and from Southeast Asia (Figure 1). The 
damages being experienced equated to approximately $122,650 lost 
per year. As a result, our group was tasked with determining an 
adequate solution to Mohawk’s packaging problem. Therefore, the 
objectives of our project were to design and implement an improved 
form of vinyl flooring packaging that will ensure the integrity of the 
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To develop our potential solutions to our prescribed problem, we first 
contemplated possible causes of the problem. Through our research 
we were able to determine that the most probable causes of packaging 
being damaged in transport was due to packaging having an 
inadequate amount of impact protection and/or security, which 
increases the likelihood of packages being damaged. We developed 
three potential solutions that could be implemented to address 
insufficient impact protection and/or insufficient security of packages 
(Figure 2). Solutions developed were limited by weight allowance of 
shipments and restriction of no new machinery purchases.
Solution 1: New Design (thicker cardboard):
- increase thickness of cardboard used in current design, thereby 
increasing the impact protection of packaging
Solution 2: Tape:
- (initial) wrap each individual package in tape to ensure packages 
remain unopened, thus increasing packaging security
- (revised) use tape to secure packages onto pallets by applying tape 
in columns to ends of pallet, thus increasing packaging security
Solution 3: Dunnage:
- (initial) wrap each individual package in bubble wrap to increase 
packaging impact protection
- (revised) secure bubble wrap to the 2 ends of a pallet of packages 
experiencing the most damage
Seen in the chart (Figure 3) is a graph of our calculations of the estimated 
annual cost to implement each of our developed packaging solutions and 
the annual cost of the current design of packaging. After formulating our 
initial solutions, we noticed that only Solution 1 could be implemented at a 
lower cost than the current design of packaging. Solution 2 and Solution 3 
would cost significantly more to implement than the cost of the current 
packaging due to there being a potential loss in production since both 
solutions would require workers palletizing cases. As a result, Solution 2 
and Solution 3 were both reengineered to apply to a pallet rather than each 
individual case, which ultimately led to a noticeable reduction in the cost 
to implement either solution as seen in the Cost Benefit Analysis chart. 
The table seen (Figure 3) depicts our qualitative analysis table, where we 
rated the aesthetics, safety, and functionality of each solution. The rating 
level was perceived as being high for the thicker cardboard solution and 
dunnage solution (initial and revised) as neither solution would potentially 
damage or drastically change the packaging. The initial taping solution 
was given a low rating in aesthetic due to the potential of the adhesive side 
of tape damaging packages and the fact that the tape would only increase 
security but not have any impact on impact protection. Our revised 
implementation of the taping solution, improved its functionality rating, 
but not aesthetic as there was still the potential for the adhesive of the tape 
to damage some packages on a pallet.
Unfortunately, we were only able to submit 1 of our solutions to the 
International Safe Transit Association (ISTA) for testing, so we opted to have 
Solution 1 (New Design) tested prior to our redesigning of Solution 2 and 
Solution 3. The results of the test conducted by ISTA were that Solution 1 
passed the tests conducted (Figure 4), one of which tested the impact 
protection of the packaging. As a result, our final recommendation to 
Mohawk Industries was to implement solution 1 (thicker cardboard) because: 
Solution 1 was submitted for and passed ISTA testing, implementing 
Solution 1 would not add steps to Mohawk’s packaging process, the savings 
made as a result of implementing Solution 1 were quantifiable, and additional 
testing (ISTA) would be needed to verify the efficacy of the redesigned 
versions of Solution 2 (tape) and Solution 3 (dunnage)
Figure 1 - Problem Depiction
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